• Investment in IHR communication as part of the Asia Pacific Strategy for Emerging Diseases and Public Health
Emergencies (APSED III) during peaceful times between public health emergencies builds capacity, confidence and trust in information sharing during emergencies.
• IHR communication is integral to the national, regional and global epidemic intelligence and risk assessments system.
• Regular simulation exercises (for example, IHR Exercise Crystal) play an important role in testing and strengthening IHR communication.
• IHR communication continues to be vital for Member States and WHO Country Offices to advise on health security. •
Investment in IHR communication as part of the Asia Pacific Strategy for Emerging Diseases and Public Health
• (Fig. 2) . The remaining 753 (3.6%) included autoreplies, subscriptions to event alerts and system-generated emails. 
Notification (IHR Article 6, Article 9)
A total of 89 notifications of potential PHEIC under Article 6 were received from Member States and areas of the Western Pacific Region as of 12 January 2017 (France and the United States of America made notifications on behalf of their territories in the Pacific). All States Parties in the Western Pacific Region, except for Tuvalu, made at least one notification of a potential PHEIC to the WPRO IHR CP during this period. Thirty-three diseases and one nuclear accident following an earthquake were reported to the WPRO IHR CP. Forty-three (48%) notifications were about novel influenza viruses, including 32 notifications on pandemic H1N1, four on H5N1, the PHEIC of pandemic influenza A(H1N1). The role of IHR Exercise Crystal in testing and strengthening the communication functions is well recognized in the 10-year evaluation of APSED and meetings of the Technical Advisory Group on APSED.
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This regional analysis presents an 
IHR COMMUNICATION
Email was the main mechanism of communication between the WPRO IHR CP and NFPs. In rare cases, documents were faxed to WPRO, and the WPRO IHR CP received email notices when faxes arrived. Telephone calls were infrequent and were always accompanied by an email.
Emails were retrieved from the archives of the mailbox of the WPRO IHR CP. The emails covered communications from September 2006, when the mailbox was put into use, to January 2017 at the time of analysis. The contents of emails received from NFPs and external partners or from other regional WHO IHR CPs were reviewed to determine the disease or public health hazard reported, the IHR article under which the event was communicated, the countries involved and the time of the communication. In case of novel influenza viruses, the notification of the first case in a Member State is counted as one event, while the subsequent reports of additional cases were considered as updates to the event. Event information disseminated by the International Food Safety Authorities Network (IN-FOSAN) , in which NFPs were copied, were not included in the analysis. Email exchanges among WHO staff other than those between the designated WHO IHR CPs were not included; these were considered to be internal business processes after events were communicated to WHO. Li et al IHR communication in the Western Pacific Region (15 events), MERS (14 events), Zika virus disease (12 events) and Ebola virus disease (10 events for sharing notice of travellers under monitoring with low risk exposure and two events for contact tracing). Due to the pandemic nature of H1N1, communications following initial notifications in each country related to contact tracing of H1N1 cases and antiviral resistance were not counted as separate from initial notification.
Number of emails Year
In 36 instances, NFPs made requests for information from another NFP. These communications usually took place when NFPs wanted to verify media reports of diseases in another country or ask questions following an EIS posting. 
Information sharing through EIS
Events that are potential PHEICs or other health hazards with international impact are posted on EIS following notifications or other communications under
Requesting information from WHO
Forty-two requests for further information were sent from NFPs to the WPRO IHR CP, often following media reports or EIS postings of events in another country. two on H7N9, two on H9N2 and one each for H10N8, H3N2, and H5N6. Eleven notifications were about Zika virus disease, including microcephaly and Guillain-Barré syndrome associated with Zika virus disease.
In addition to notifications under Article 6, five notifications cited Article 9, which asks States Parties to inform WHO of a public health risk identified outside their territory that may cause international disease spread. These notifications included cases of Zika virus disease and cholera imported from other countries, a norovirus outbreak during an international gathering, and a close contact of a Middle East respiratory syndrome (MERS) case who travelled internationally.
Information sharing and consultation with WPRO (IHR Article 8)
Five countries consulted with the WPRO IHR CP about 14 events that either did not require notification as a potential PHEIC or did not have enough information to determine if PHEIC criteria had been met. None of these events was declared as a PHEIC. In addition, 12 NFPs shared information with the WPRO IHR CP about 27 diseases or disasters that might have international impact but did not constitute a PHEIC.
Verification (IHR Article 10)
The WPRO IHR CP made 13 requests for verification of events known to WHO from sources other than notifications and consultations. Of these, eight events (62%) had evidence of response from NFPs within 24 hours.
Inter-country collaboration and assistance (IHR Article 44)
The IHR has been widely used by NFPs for communication between countries. The WPRO IHR CP facilitated or was copied in communication between NFPs in 273 events. In 237 events, NFPs initiated the communication to provide information to other NFPs, including contact tracing in 71 events, follow-up for patient management in 10 events, reporting travellers or foreign nationals under public health observation/investigation in 17 events and sharing information of imported or exported cases of communicable diseases in 135 events. The most frequently reported diseases were tuberculosis (53 events), measles Feedback was collected from NFPs following the exercises. NFPs have commented that the scopes were appropriate and the objectives were achieved; the exercises "enhanced collaboration with partners and promoted teamwork"; and the exercises "strengthened IHR event-related communication" between NFPs and WHO. NFPs recommended that the exercise be continued. Table 1) . The main objectives of IHR Exercise Crystal have been consistent over the years: to strengthen the accessibility of NFP contact details, event notification process and information sharing through developing postings for EIS. Additional objectives have been added with more functions tested ( Table 2 ).
IHR EXERCISE CRYSTAL
All 27 countries in the Region were invited to participate in IHR Exercise Crystal, except in 2014, when In October 2014, in response to the global Ebola virus disease (EVD) epidemic, an Ebola simulation exercise and an Ebola preparedness survey were conducted in addition to the regular IHR Exercise Crystal.
7 Twentythree countries participated in the exercise that simulated the scenario of an imported case of EVD. The majority of the countries were able to complete the expected actions, including sharing national EVD guidelines and response plans, providing technical advice on contact tracing, case management and patient transportation and drafting a press release. The exercise identified specimen referral as an area for improvement. IHR communication has an all-hazards approach. While most of the events reported through IHR communication were infectious diseases, other public health concerns, including natural disasters, nuclear accidents and food safety issues were reported through IHR.
DISCUSSION
Timely communication during epidemics (the H1N1 pandemic influenza, Zika virus disease, MERS) exemplifies the importance of investment in public health preparedness in peaceful times between major public health emergencies to build confidence and trust between WHO and Member States in information sharing. The capacity of NFPs has been strengthened in the past 10 years, which can be observed through the simulation exercises: increasing numbers of NFPs could complete the tasks of making notifications and developing an EIS posting in the exercises. IHR Exercise Crystal is being replicated globally as a model to test and improve the functions of IHR communication.
The analysis had several limitations. First, multiple IHR articles may apply to the same event, and coun- Timely IHR event communication between NFPs and WHO is an integral component of the global and regional surveillance and risk assessment system that protects national, regional and global health security. With the establishment and implementation of the WHO new Health Emergencies Programme, 8 it is expected that the functions of the NFPs and the WHO IHR CPs will be further strengthened and advanced. The experiences and lessons from the Western Pacific Region could be a useful contribution to the achievement of the mission of the global programme to strengthen the capacity to prevent, detect and respond to public health threats worldwide.
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